INTRODUCTION
The quality of life (QOL) outcomes of breast cancer patients have been widely documented, indicating that impairment in physical, emotional, social, and spiritual well-being may affect both newly diagnosed and long-term survivors. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Fatigue is one of the most highly prevalent QOL concerns, affecting 30% to 70% of breast cancer survivors. [18] [19] [20] [21] [22] [23] There is growing evidence that ethnic minority and underserved breast cancer survivors may be at even greater risk for QOL impairment than white cancer survivors. 14, 18, [24] [25] [26] [27] [28] [29] [30] [31] [32] Ethnic minority cancer survivors have also reported more needs for support in addressing spiritual and existential issues. 17 The Office of Cancer Complementary and Alternative Medicine within the National Cancer Institute posits that complementary and alternative medicine offers promise in the management of QOL and treatment-related adverse effects and calls for more research in this area. 33, 34 Mind-body interventions are one category of complementary and alternative medicine that encompass a variety of techniques (eg, support groups, relaxation, exercise) aimed at enhancing the mind's capacity to improve physical functioning and well-being. 35 Among African American and Hispanic breast cancer survivors, the most frequently used mind-body techniques reported include spiritual healing and prayer (57% and 26%, respectively), meditation/imagery (39% and 24%, respectively), and support groups (30% and 24%, respectively). 36, 37 Yoga, an ancient Eastern spiritual discipline, is one of the most widely used mind-body therapies among Americans today, 38 a finding mirrored among one cohort of cancer patients. 39 Yoga is based in the practice of physical postures, breathing techniques, and meditation. Philosophically, yoga is aimed towards increasing mastery of the body and breath to achieve mastery of the mind, with the ultimate goal of developing deeper spiritual awareness and connection. A growing body of randomized controlled research on yoga 40 suggests that yoga may exert physical and psychological benefits in both healthy and chronically ill individuals. [41] [42] [43] [44] [45] [46] Recent research conducted with cancer patients indicates that yoga is associated with improvements in overall QOL, emotional well-being, physical symptoms, and distress. [47] [48] [49] [50] [51] [52] [53] Although meditative interventions such as yoga have been shown to be well-received by groups of varying educational and ethnic backgrounds, including inner-city minority and bilingual populations, [54] [55] [56] [57] there are no known studies of yoga among ethnic minority or underserved cancer patients. Given yoga's potential benefits for QOL, its widespread popularity, and its unique spiritual and meditative dimensions, its applicability to the underserved and ethnic minority cancer patient is the focus of this study. Specifically, this study examines the impact of yoga on overall QOL, fatigue, psychological distress, and spiritual well-being among an ethnically diverse sample of breast cancer patients from the underserved urban community of Bronx, NY.
PATIENTS AND METHODS

Study Overview
This article describes a clinical trial of yoga for breast cancer patients funded by the National Cancer Institute and Langeloth Foundation and approved by the Committee of Clinical Investigations at the Albert Einstein College of Medicine, Bronx, NY, in accordance with and approved by the Department of Health and Human Services. The aim of the study was to determine whether yoga could promote and/or preserve patient QOL better than standard care based on standardized QOL measures. This study uses a randomized waitlist control design with QOL outcome examined across the following four assessment points: T1 (baseline), T2 (1 month), T3 (3 months), and T4 (6 months). Random assignment was in a 2:1 ratio to intervention or control after stratification by treatment (chemotherapy or antiestrogen therapy). Data from T1 and T3 (the primary follow-up assessment) are presented.
Sample
Oncology outpatients were recruited among oncology clinics from a university medical center and private clinics from 2001 to 2005. Eligibility included age Ն 18 years, new/recurrent breast cancer (stages I to III) diagnosis within previous 5 years, high performance status (Eastern Cooperative Oncology Group performance status of Ͻ 3), ability to speak English or Spanish, and not actively practicing yoga. Figure 1 provides a flow diagram of enrollment and attrition.
Although it was not possible to closely track refusal rates because of multiple sources of referral, there was an 85% enrollment rate among the 193 patients who spoke with research staff about the study. Reasons for refusal included not interested (55%), too busy (14%), and practical barriers (13%; eg, transportation). There were no differences in ethnicity or language between participants and refusals. Of the 164 women who consented to participate, 128 (78%) completed the baseline and main follow-up (3-month) assessments.
The primary reason for attrition was lost to follow-up (15%), with attrition similar between intervention (22%) and control (21%) groups. Those who dropped out were more likely to be younger (F ϭ 7.37; P Ͻ .007); mean age for completing participants and dropouts was 54.81 Ϯ 9.95 and 49.33 Ϯ 13.07 years, respectively. The final sample for analysis was 84 intervention and 44 waitlist control participants.
Procedure
Patients were recruited through clinic-based flyers or medical staff referral. After acquisition of written informed consent and the baseline assessment, patients were randomly assigned to start classes either immediately or in 3 months. The baseline assessment was conducted in person, with the follow-up assessments conducted by telephone on a day when participants did not attend a yoga class previous to the assessment. Questionnaires were administered in interview format.
Yoga Intervention
The yoga intervention consisted of 12 1.5-hour weekly classes that were available at three locations within the cancer center. The number of sessions chosen was based on the number found to be efficacious in other similar interventions. 58, 59 Participants were permitted to attend more than one class per week, with such activity documented. The yoga intervention was developed for use with breast cancer patients by one of the coauthors (C.S.), an oncologist and certified yoga instructor, in consultation with experts in India and the United States. Based on Hatha yoga techniques, the intervention incorporated the following three major yoga components: physical stretches and poses; breathing exercises; and meditation. All exercises were done in a seated or reclined position. Mats, blankets, and blocks were used for support. Patients were asked to practice yoga at home daily and given an audiotape/ compact disk for guidance.
Measures
This article presents the findings from the study as originally designed using the following measures. The Functional Assessment of Cancer Therapy (FACT 60 ) was used to measure patients' subjective reports of QOL in physical, social, emotional, and functional well-being, as well as overall QOL (FACT-General), which is composed of the sum of the subscale scores. The FACT has been administered successfully in an interview format 61 and has been shown to have high reliability, validity, and sensitivity to change. 60, [62] [63] [64] The Functional Assessment of Chronic Illness Therapy-Fatigue 65 was used to assess limitations in daily activity and energy level. This scale exhibits high test-retest reliability (r ϭ 0.90), internal consistency (␣ ϭ .94), and convergent and discriminant validity.
65
The Functional Assessment of Chronic Illness Therapy-Spiritual 66 was used to assess spiritual and existential well-being (eg, purpose in life). The Functional Assessment of Chronic Illness Therapy-Spiritual has demonstrated high internal consistency (␣ ϭ .87) and strong predictive and convergent validity with cancer patients. 66 A Distressed Mood Index was developed using 19 feeling-state descriptive adjectives from the Profile of Mood States, 67 which were factor analyzed resulting in the following three domains of mood (factor loadings ϭ 0.46 to 0.81): anxious/sad (eg, tense, discouraged), irritable (eg, annoyed, bad tempered), and confused (eg, forgetful, bewildered). Cronbach's ␣ ranged from .82 to .95 for each mood domain and the total index.
Adherence was documented via attendance records recorded by the yoga instructor at each intervention session. Self-reported home practice and satisfaction were assessed at T3.
Data Analysis
Preliminary analyses included descriptive and bivariate analyses (ie, analyses of variance and 2 ) to examine comparability between groups on sociodemographic, medical, and baseline QOL characteristics. Next, using an intent-to-treat approach, hierarchical regression analyses were conducted to examine study arm as a predictor of each T3 QOL variable after controlling for the corresponding baseline QOL variable and covariates (ie, education and antiestrogen therapy). This linear regression approach has been used in similar studies. 48, 68 Power calculations based on the 2:1 random assignment ratio indicate that there was 80% power to detect a 0.30 standard deviation unit change in QOL scores from baseline to T3 based on a repeated measures correlation of 0.75. 60 Given the variability in chemotherapy status across the intervention period and its significant association with medical and QOL variables, secondary regression analyses were conducted on a subsample (n ϭ 71) of patients not on chemotherapy at T1/T3. Descriptive analyses examine patients' adherence to and evaluation of the intervention, with stepwise regression analyses used to identify potential barriers to adherence. An adherence analysis using analysis of covariance was conducted to examine changes in QOL by class attendance. Original analyses planned an exploration of responses at the 1-month (T2) time point, but given the highly variable levels of yoga exposure that emerged, it was not included in data analyses. Data were analyzed using SPSS version 13.0 software (SPSS Inc, Chicago, IL).
RESULTS
The characteristics of the sample are listed in Table 1 . Participants had primarily early-stage breast cancer (81%) and were diagnosed from 2 weeks to 5 years (mean ϭ 1.09 years) previously. Although 48% of participants were receiving medical treatment throughout the study, 31% experienced a change in treatment status. Participants were 42% African American, 31% Hispanic, and 23% white; the mean age was 54.81 years, and 69% of patients were not currently married. Thirtyfour percent of the sample grew up outside the United States; the majority of patients were from Latin America (n ϭ 25) or a Caribbean island (n ϭ 14). Three quarters of the sample earned up to, but no greater than, a high school degree. A larger proportion of intervention participants had a college/graduate school degree (P Ͻ .01), and more control group patients were receiving antiestrogen therapy at baseline (P Ͻ .04). Therefore, education and antiestrogen therapy were used as covariates in subsequent analyses. Four patients with stage IV cancer accrued to the trial before initiation of a competing protocol were retained in analyses given that their QOL scores were within one standard deviation of the mean for the total sample. Table 2 provides an overview of the baseline and adjusted 3-month QOL scores for the total sample (n ϭ 128), including effect sizes and 95% CIs. Regression analyses indicate that study arm was a significant predictor of change in social well-being, with the control group experiencing a greater decrease in score compared with the intervention group (t ϭ Ϫ2.40; P Ͻ .018). No other differences reached statistical significance, although the means were in the expected direction.
Primary Analyses
Secondary Analyses
As seen in Table 3 , regression analyses of patients not on chemotherapy indicated that study arm was a significant predictor of overall QOL (FACT-G), with intervention participants experiencing a slight increase and control patients a moderate decrease in scores (t ϭ Ϫ2.72; P Ͻ .008). Study arm also predicted emotional well-being (t ϭ Ϫ2.50; P Ͻ .015), social well-being (t ϭ Ϫ2.99; P Ͻ .004), spiritual well-being (t ϭ Ϫ2.67; P Ͻ .009), distressed mood (t ϭ 2.21; P Ͻ .031), anxiety/sadness (t ϭ 2.04; P Ͻ .046), and irritability (t ϭ 2.26; P Ͻ .027), with notable improvements for the intervention group in emotional well-being and distress and marked deterioration for the control group in social well-being, spiritual well-being, and distress.
Adherence
Within the total intervention group (n ϭ 108), there was considerable variability in adherence to the 12-week intervention, with a range of zero to 19 classes attended, as shown in Table 4 . Nearly three quarters of study dropouts did not participate in the intervention at all. Although 26 study completers (31%) did not attend classes, eight of these patients reported practicing yoga at home at least a few times per week. The mean number of classes attended by active class participants was 7.00 Ϯ 3.80 classes. On the basis of available self-report data (n ϭ 59), 61% practiced yoga at home at least a few times per week. A larger proportion of Hispanic (56%) women, compared with African American (26%) and white (17%) women, did not attend classes ( 2 ϭ 9.82; P Ͻ .007).
In Figure 2 , an adherence analysis depicting change in QOL by class attendance is presented. Patients with high adherence (Ͼ six classes; n ϭ 33), low adherence (one to six classes; n ϭ 24), and no adherence (zero classes; n ϭ 27) were compared. Analysis of covariance indicated that T3 scores differed by adherence level on fatigue (F ϭ 6.86; P Ͻ .002), physical well-being (F ϭ 5.89; P Ͻ .004), and distress (F ϭ 3.35; P Ͻ .04), controlling for T1 scores and covariates (chemotherapy, age, and race). Although no significant T1 differences emerged, high adherers had higher T3 energy and T3 physical wellbeing than low adherers (P Ͻ .037 and P Ͻ .017, respectively) and nonadherers (P Ͻ .0001 and P Ͻ .002, respectively) and lower T3 distress than nonadherers (P Ͻ .003). There was a significant interaction effect between adherence and baseline distress (F ϭ 5.73; P Ͻ .005), with those at lowest levels of T1 distress more likely to experience increased distress with no adherence and decreased distress with high adherence.
As shown in Table 5 , a stepwise multiple regression was conducted to identify predictors of class attendance based on sociodemographic, medical, and QOL change score variables. Fatigue, radiation, age, and hormonal treatment accounted for an adjusted 40% of the variance in attendance. Patients who attended fewer classes tended to have increasing fatigue (t ϭ 3.50; P Ͻ .001), radiotherapy (t ϭ Ϫ3.70; P Ͻ .0001), younger age (t ϭ 2.76; P Ͻ .008), and no antiestrogen therapy (t ϭ 2.39; P Ͻ .02).
Program evaluation was very positive among the 59 active intervention participants. As shown in Appendix Table A1 (online only) , all aspects of the intervention received a mean rating greater than 3 on a scale from 1 (liked least) to 5 (liked most).
DISCUSSION
The results of this study suggest that a yoga intervention is associated with beneficial QOL outcomes among an ethnically diverse, urban population of breast cancer patients. Findings revealed the greatest impact on social functioning. Among the sample as a whole, women in the control group experienced a greater decrease in social well-being than women in the intervention group (13% v 2%, respectively). Although yoga did not improve social well-being, it may have served to promote a sense of social support and connection that may be more vulnerable in this predominantly unmarried population. Furthermore, the decline in social functioning may be particularly relevant to socioeconomically burdened and ethnic minority populations for whom social needs are particularly salient. 29 African American and Hispanic patients may be uniquely responsive to social interventions given that social networks are highly valued and integrally woven into the fabric of these cultures.
25, 69 The importance of social support is 31  35  23  Lumpectomy  53  52  55  Both  11  8  19  None  5  5  3  Chemotherapy  NS  T1  27  30  23  T3  33  36  27  Antiestrogen therapy  .04  T1  30  24  41  T3  41  36  50  Radiation treatment  NS  T1  10  8  14  T3  10  10  11 Abbreviations: NS, not significant; T1, baseline; T3, 3 months.
Moadel et al
noteworthy because it, in itself, has been associated with promoting QOL, 70-73 preventive health behavior, 69 and even cancer survival. 74, 75 Program evaluation ratings reflect the importance of the social support/connection benefits of the intervention, which was underscored by the relative disinclination towards home practice. However, it is unlikely to be the only therapeutic element of the intervention given that 71% of participants reported practicing yoga at home once per week or more and two primary components of yoga (ie, breathing exercises and meditation) were rated even more highly than the social connection benefits.
Although no other effects of yoga were found in the overall sample, one can speculate that robust effects of the intervention may have been obscured by the relatively impaired QOL of the participants. Our sample reported notably poorer functioning (one-half standard deviation below the mean) on overall QOL and fatigue compared with normative data on 400 breast cancer patients and 113 nonanemic cancer patients. 76, 77 In our study, examination of a more medically stable subsample that excluded patients receiving chemotherapy during the intervention period supports this speculation by showing clear physical and psychological benefits for those in the intervention group. 
‫ء‬
Higher scores signify better functioning for all FACT/FACIT measures and poorer functioning for the Distressed Mood Index. †There were no statistically significant differences between groups on any baseline QOL measure. ‡P Ͻ .018 for adjusted change score. 
Higher scores signify better functioning for all FACT/FACIT measures and poorer functioning for the Distressed Mood Index. †There were no statistically significant differences between groups on any baseline measure. ‡P Ͻ .05. §P Ͻ .01.
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Similar to previous research, 48,51,52 improvement in emotional well-being and decreased distress after 3 months were reported by the intervention group among this subsample not on chemotherapy. Whereas other QOL indices remained stable in the intervention group, the control group experienced marked deterioration in overall QOL, social well-being, and distressed mood. This pattern of QOL deterioration, mirrored in prospective observational studies of white and ethnic minority breast cancer survivors, 6, 7, 78 suggests that yoga may provide a buffering effect on QOL.
Adherence to the weekly class was, in absolute terms, low, with nearly one third of intervention participants not attending a single class, the majority of whom were Hispanic. However, among active participants, the average attendance was nearly seven of the proscribed 12 sessions, a high number relative to other yoga trials. 49 This is underscored by the fact that this rate reflects natural adherence, which is nonreliant on compensation for participation or travel.
Patients with low and high class attendance reported a similar pattern of improvement or stability in QOL. However, those who did not attend class demonstrated deterioration across physical and emotional outcomes. Interestingly, attending the intervention at any level was related to improved mood regardless of one's initial distress level, whereas not attending among those with low distress was related to worsening mood. This suggests that yoga may have both protective and promoting effects on psychological well-being. It is important to note that QOL impairment may present both an incentive and barrier to participating in a yoga intervention. Although directionality of effect cannot be clearly determined, our study suggests that fatigue posed a barrier to adherence. Although physical activity has been shown to help cancer patients manage fatigue, 79 the fatigue itself may pose the greatest challenge to initiation and maintenance of such activity. Future research might examine the impact of a yoga intervention initiated immediately after diagnosis and before treatment (ie, surgery) on the prevention/minimization of treatment-related fatigue. Focus groups with Hispanic and younger breast cancer 
‫ء‬
Participants were requested to attend classes once per week but were permitted to attend more often if they liked.
†Missing data is the result of self-reported home practice being added to the 3-month follow-up (T3) assessment battery some time after study initiation to replace daily calendars originally designed to collect this data. patients may help identify specific barriers to and preferences for QOL intervention.
Although this study uses a randomized stratified design and an intent-to-treat analysis to control for biases, the heterogeneity in treatment characteristics of this sample may have inhibited strong intervention effects. In an effort to address this issue, the investigators are currently conducting a follow-up accrual study to examine treatmentspecific (eg, chemotherapy, antiestrogen therapy) subgroups. The current study is also not able to discern the therapeutic factors operating in yoga, such as social support, physical poses, or meditation. The inclusion of appropriate comparison groups (eg, support group, exercise group) may help tease apart these factors. The current findings are limited to the short-term effects of yoga, and further research is recommended to determine long-term QOL outcome and adherence.
Given the paucity of research on QOL intervention among ethnic minorities, we hope this research sheds light on the receptivity and response to a mind-body intervention among this vulnerable population. It is noteworthy that the most common reasons for cancer patients to use complementary medicine include a desire to feel hopeful (73%), the belief that it is nontoxic (49%), and wanting more controloverone'smedicalcare(44%). 34 Withtheminimalcostsinvolved, the potential impact of mind-body programs on QOL among underserved and ethnic minority populations should not be ignored.
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